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Abstract (Basic): US 20020047568 A1 

NOVELTY - A display device having a pixel comprising an 
electroluminescence element and a thin film TFT (TFT) is driven by 
dividing one frame period into sub-frame period. Gate voltages are then 
applied to a gate electrode of the TFT during each of the sub-frame 
periods. 

DETAILED DESCRIPTION - Driving a display device having a pixel 
comprising an electroluminescence (EL) element (304) and a TFT (302), 
involves (a) dividing one frame period into sub-frame period and (b) 
applying first and second gate voltages to a gate electrode of the TFT 
during each of the sub-frame periods. A drain current of the TFT flows 
between both electrodes of the EL element to place the EL element into 
an emitting state when the first gate voltage is applied to the gate 
electrode of the TFT. The TFT is placed into a non-conductive state and 
the EL element is placed into a non-emitting state when the second gate 
voltage is applied to the gate electrode of the TFT. An absolute value 
of the first gate voltage is not greater than an absolute value of a 
voltage across a drain and a source of the TFT. 

USE - For driving display devices useful in video camera, image 
reproducing apparatus, head-mounted display, mobile telephone, or 
mobile information terminal (claimed). 

ADVANTAGE - The invention enables accurate gray scale display and 
hence high-quality image display. 

DESCRIPTION OF DRAWING(S) - The figure shows a view illustrating 
the construction of a pixel portion of an EL display device. 
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PROBLEM TO BE SOLVED: To suppress variance in luminance display caused by the characteristic 
dispersion of TFTsfThin Film Transistors) constituting pixcels and changes in environmental temperature 
at which the active matrix type EL(Electroluminescence) display device is used. 
SOLUTION: A time gradation system is used. By operating an EL driving TFT in an ON condition and in 
a saturation region, the drain current of the TFT is held at a constant value. Thus, a constant current 
flows in an EL element and the active matrix type EL display device having an accurate gradation 
display with high image quality is realized. 
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*tt**>6. ELI&STFTfflKK> • V-*IH© 
«EE**L3lV>fc«ET**. ELBllfflTFT©&tt 

©/t7y+i:i4 v-xnflfllE©A*7y*© 

£S£>Itt. C©ELBirfftE*-Sgfc«"3fc». EL 
BftfflTFT©Fl"f > • y-*M©«Ett. ELKS) 
«ffi(:Jt^T**>e/hS<ttSSn*. £©i*, EL 

■nfflTFTI2«JM*-?ftfFL,Tfr>«. 
[0 0 4 9] TFTftffCfcHT, i^SSS^ili, TF 
TOFK^'V-^molEV,,^ TFT©y-h 

[0050] EL3R7©M«sn«an««eK 

tt. a*KJ:oTB»SS»7*. H17I1, ELJNtF© 
18^*^^^777*5. C©y77{CiO. 
SUETCiJ^T. EL*?©PI«aMfcBll0Stlfc*EE 

ic*jlt, EL^owmanBsatnsfltittasjji*;! 

na*T, .to fejsv*. EiSffi© e l m^nmnmmiz 
wmiti^nsifinc-cib^xt. el 

t\ EL*?-©5i«iiiw*«na«aEtt**<ft*dt 

[0 0 5 1] EL *?©**«. EL*?©WI 

[0 0 5 2] C©«tC. EL«*£B£ftffl-r«lR4ta 
«©«fl:CJ:0. fctA-j£©«ffi&EL3lH t ©IS«S 
HlCjDA«»tTt»fc t Lit), E L m?OMnMffl£ffi 

[0 0 5 3] 7?f-f7ThiJ^XSELasSai:* 
HT. ti£*©J:5ja:77*nyi8W*3SaiWMBW** 

KH*«**«5ffifcE LasS«©Bft#tt£ffittT* 
[0 0 5 4] 

*. £©£*. ELBft»TFT*ia»««T»^a 

[0 0 5 5] cniCiO. ELPif^WPott&ffifCtfEn* 
«B£. TFT^ttfflA7W, S&fflg©£ffclC 

r. Ani(*^?Tie«ELB«Bii©Bn^«ttiK 

[0 0 5 6] «TK:*«9l©*lJ6ft*jftT. 

[0 0 5 7] sMMBCfcoT, ELfft. h7>-7X 
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etc. jBioy-h«ff*fctt*2©y-h«£E«taiia 
2tL i»ESIi©y-F*B&*. fi3Eh7>yx^oy 
-KmstcEPfti^nst, t&Eh^^x^oFu-r > 
waBELjR^cDMmsraicagn. imjeel*? 

^««#»jitt»tft-3T, »EEL*?tt#5Bfctt«i 
^5S^I©Ift*STJ&oT, MKSgl©y-FS 10 

©«E©«*f •BITT** £ £ tr *«*gfi© 
[0 0 5 8] *ftHCJ:-3T. ELifi, F7>vX 

y-K«ffitc $gi©y-F*jE£fc«ifi2©y-Ftt 
E*iEnsn$n. kjeib i ©y- h«ee*». mzv?>v 

X^©y-hmffi(igiJlD$n-5t, WEh7>vX^O 20 
F W fflESSt&tf ME E L *?®PfttffH 

ic«n. WEELS^iijejtttBtao. WESB2oy 

St. fflEF5>yx*tf#*flttB<fcfcoT. BEE 

l *? i & * ig^£B©B»2; & o 

T, fl&ES6l©y-F«BE©lfi»«tt. hUEF^Vv 5 * 
*©Fl/-f> ■ y-*B©«ff©lfc*fBKTTa*J:i: 
*«MStr*3i*S«©B»*ffi39«SftSn5. 
[0 0 5 9] ME h 5 >5?**©. y*-F41©y-Fg 

Kst-rsitau j:o/h*»tntf^sv>s<t% t9EF?> 30 
v>x*©y- hmstcBiinsnsiiEm 1 ©y- f«je 
©*63*ea<, mm h5>?woKK>- y-xwt 

E©lfc»**SA&^*HT**V*H i*#«£T«* 
[0 0 6 0] BEELJfrftt. ¥S?gft-f-5ELJI£ffl 

Ci*«M»iT**w»«©Blto&»T*-3TfcJ:«r>. 
[0 0 6 1] WEEL*?tt. afi*3tr«ELJi*ffl 

fcr*ct*»«tr*«*«it©e»*ftT*oTt> 40 

[0 0 6 2] ttEEL*¥©ELIItt. ffi#?*#«tt 

^■©B»*»T*-aT"6>J:^. 
[0 0 6 3] ttEttjHFSfflMlttt. A 1 q, (F'J 

(FU7x-;P7 3>ftg#) *6ft4ii*»tit 
**S£«©B»#ifcT»-3Tfc±^. 
[0 0 6 4] jUB#'J-7-*W«MMltt. PPV 

7x-i/>t*- u» , pvk (#utf-;p*;PA\/- so 
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[0 0 6 5] WEEL*?©ELHtt. fttt(UlTft« 
C££lMR£T**SH£«©B»#i£T»oTfc«J:^. 
[0 0 6 6] ttf»^B«HM#ft£Jll»«;:&*tt 

[0 0 6 7] 

[£91©£tt©ffi?B] **W©*«©»«»COl»THl 

[0 0 6 8] mi (A) tt, *&9J©EL«*gg©ii 
*©*jSft^Ufc'b©T»*. Mff>i'ITFT9 

0 3©y-h«ffi«, y-hfln»«9 0 6ic*«EsnT 

H*. M7f>^fflTFT9 0 3©y-XS«iKl/ 

-i>mmt\t. -*ttv-xfln»«9o 5ictt«sn. 

fc5-*fiELIilTFT9 0 0©y-F«ffiRtfn 
>T>t9 0 4l:^nW4. ELIlfflTF T 9 

o o a>v-xnmt f i/-r >««ttt. 

«89 0 2l;:&«$ftTi3 9, fc^-*ttELtf9 0 1 
©Mt>L<liB«KStt-2ttTt>«. 
[0 0 6 9] Myf>yiTFT9 0 3«fc9ELBl!l 

fflTFT9 o o©y-F • y-^wicBHnan*«E 

<y-h«£E) £V cs i-f£. ELIftfflTFT 

> • v-xsattjBE) £v os £u r©t#HU'T>-y 
© f u-r >mm i . a*. el*^9 o iKA*sn*. 

EL*? 9 0 l©B«ffR]t;:3lft]3ttS«jEE (E 

LffiiiimEE) *v [t mt, m«««s«89 0 2*^ii 

FK> - y-XMttJEV, s £ELBl!«JEV Et ©;f0T 

[0 0 7 0] 01 (B) k. FH">-y-x 

wbe v, ,tHw >m» i , ©w&£ y 7 7 ic^-r. 
y-h*EEv <l tt-jrr*4. ^©y^cfcuT. f 

K> • V-^M«flEV„lC»LTFK>fl«I»*t 

imT»#r*B**BS!B*£w>. Fuo-y 
Bars. Fu-f > • y-xnwiEVMettL 

T. FW>««I,#««-B©B*fttt»BBit» 
5. irtUi. >• y-XP B 1«JEV DS ^y-hmiEE 

v cs w±©«^icffi^r-5. 
[0071] u%<Dmrmmtt\z£z>ELi&7F;mm<D 

FTOHK > • y-XfWttffiV, s 7j<TFT©4#tt©A 
7 > y*lC«k0A7t5<t, ELK»HffiV lt 
xTLSi. fCT. C©A*7y+©»S*-C€-6fc*lt 
ffli^Sjt&IZ. ELBfidfflTFT© F U-f > • y-XW 



«JEEV„ S £. ELeiMlffiV, l K»LT/hS<IWeU. 
WmiZXJ]2ftZ>mE.V, , ©*g&##E L*?©p«& 

T F Ttt. HK>- V-XIW-IEV, , a*y- HEV 
[0 0 7 2] *»«OEL*S81TU. ELWT 

ft 9 oo©. hk> • y-xr^mffv.s^y-htt 

flEV«,£U:l;:KJ£U ELWTFT90 0SHW 
> • V-.xnMiffiV 0 , CHtosr-Jfc© h'K >msst I 

.ssrf. cnicto. el$ 

[0 0 7 3] EL*?, ELBIW8TFTlCA2;an* 

«E©<I©0j£fiTFi;:*T. 

[0 0 7 4]'«*.fcf, ELBftfflTFT©LSWl*flE 
ft. 2VSgtr-5. uiT. EL*?0«3tt«tt*« 
a?S*lfcH*fciJHT. ELBfjfflTFT©y-hmBE 
V ts 5 5ViLfci^, «*«Mfc*»t«. EL*?© 
*f(Sl«ffii:mili«*&^<i:©P B ^©aJE (*ffl«tt£.IM 
&i:©S) 3\ 15VSSEfr«. C©t#. EL*? 
©Hm®P B 1©mEE V E t «. 5 ~ 1 0 V*§g©<i£ t 0 . 
ELIftlTFTOHK> • y-^MSJEV., tt, 5 
VBLttfc*. C©,h£. ELI»fflTFTCKK> 

• 7-*IB]©*flEV,,tt. y-h«EV es «±lCfc£o 
T. ELIlfflTFTIt ftftfflfcTftflsTa. 

[0 0 7 5] UttiCiO. EL*?lCtt, flffi^fbKJ: 

6i*sc-^©m«t^8sn*c:t(cao. -t©BST 

[0 0 7 6] 

[0 0 7 7] (*Jg0iJ 1 ) JgWfOSWSOJgttTa^fc. 
E L Bftffi TFT ^igfOffl^TS)^ E L *?©ffitt 

*p*.*£ttK:'3v»T»'«4. mm\z\t, mi (a) ics 

[0 0 7 8] ELBft«TFT9 0 0Sft|d««T«lfP 
[0 0 7 9] 

[j£l] ^aW/DCVc-V,.)' 
[0 08 0] Sli:^T, I.ttFK>*«. V«, 
tty-h*EE. V.ittl/t^ltE. Wtty-hffl, L 

[0 0 8 1] fdT, £a>rt?y*£lM.«fc&. gg?o 
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$<fS. CltllCtO. ELffiidfflTFT9 0 0©L£ 
^««EV..O/X5y*tJ:*, >«« I.O/X 

[0 0 8 2] 0!l*.fc£, LSWH8JEV,.**, 2 ±0.1 
V©<I£<h9. 5%©A7y+*Jtt?i:r-5. W/L£ 
8tLtzt2, y-KffiV«,*3Vtr-B. ^©£ 
*. FU^>«K I. *U2 0%©A* 
^y^jfO^ilCftS. ^uT. F U-f >«St I d © 
T^MttltTfefttr*. W/LS0. 5ICT 

10 St. FU<>«ffiI 0 ©¥19<II.*W/La<8©«£ 
ifflUfc-fSfcJ&lC, y- h«BEV es tti!i?j6 VlcT*& 
ft****. y-h«JEV«,*»6VOt#. HU-f>«« 
I,©fit£H-g-r-5<i:. »5X©A5y*fc«i*.Sft 
•5. 

[0 0 8 3] C©*fc, W/L*l**fc:. B*l/<tt 

0. 5aTCf *£J:V». 

[0 0 8 4] (HH^2) »9§©*16©»»T»tfc. 
E LKKffl T F T *ftfP**TflffcS ttE L *?©M« 

20 mm-vit. mmmi t\tmtfDtt&-c. elumit 

FT©#14©A*5y+©^S^ffll^-5^fe{Ct5^T^ 

[0 0 8 5] 02 C, *£IS0iJ©**8{I©M*ffi©« 
fiS^^T. 01 (A) £H]«T*«© 

[0 0 8 6] 7-f7f>^fflTFT9 0 3Oy-Mffi 
«. y-Fffl^«9 0 6 X-fy?> 
yiTFT9 0 3 0V-X«*tHK>I«tttt, - 
*tty-XflH»«9 0 5lC»«*n. fep-^IJELffi 
30 »jfflTFT9 0 0©y-KmffiR^3>5r>-y-9 0 4© 

-#©ttffilc}g^;*nT^5. n>f>it9 0 4®fe^ 
-^©m<l«. -MAIS* 9 0 2 K:tttteftTtr>«. E 
LIlfflTFT9 0 0©y-7l«i Fl"f >tM& 
tt. 9 0 7*^UT«jRtt»«9 0 

$ftT&D, &3-#«EL*?9 0 l©fi&&*>L<te 

[0 0 8 7] *HJg^J©li*©«BK©«^. *J6«BJ 1 T 

[0 0 8 8] 
40 [SC2J V = V CS + R I D 

[0 0 8 9] VttELSidffiTFT9 0 0©y 

-htMte«Rtt«169 0 2©F B 1IC#x.f,nsS{4MT 
i£. Rttlgtf 9 0 7©JfftffiT;&£„ 
[0 0 9 0] iCltiC2CJ:0. J8tt9O7*02K:* 
TJ;o(cSeLfc«^©. y-h B SBEV«,tHU-f >*«E 

1. *<#»6n4. r©t#. L£lr>ffi«BEV 15 ©A5 

y*K*rr*. Fi'-o-ian.cA^frsttjM- 
s. 

[0 0 9 1] Sl&lXSC2lw*J^T. a Sr. 2 

50 X 1 0 'F/V • stU W/LSltt4. CdT. 
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V,,tt2±0. 1 V©I^tO, 5%W\*77*^ 

[0 0 9 2] ttU*lC. R#, 0©t§-& (jgft9 0 7# 
£#;L5. VS4VttS. y-h«ffV«, 

©¥i§fflte, #58 x l 0"AT*4. 
[0 0 9 3] *lw, R#, 1X10' QO«-&Sr#>l 
5. HU-f #58X 1 0"AK£0£ 

A. VSl2Vit5. CCDit. L€^ffl*JEV, 4 © 10 
/X50#K»r* K U-f >Ml,«)A?!y*tt, #5 1 

[0 0 9 4] R*<, 2X10'OCD*§S#i 

«. HI/-f>««OTO*t, 198X1 0"AlCfi^>fc 
a?), Vtt2 0Vtt4. C©£S, LSmi«JEV lb © 

a 7 t?s \zitt * H w >*«£ i , © a 5 y *tt, m o . 

6 

[0 0 9 51.COW:. J£tr[£9 0 7 £EL. *-©}gtri 
SCOTS K L"T >«Sit I o ©/*?'.?**»*.* H t*» 20 

[0096] *si6Wi. #usey i tgt&ic&#.£to-e- 
[0097] mmm 3 ) *gafi«-ra. #5693©eii 

ffiiftlslK) ©TFTS^tcf^ST-S^feJCOViTittM 
1"*. fib, K9J£«MiK:-r*;fc©l;:. BMilBffiCH 
LT«*#i£&T£-5 CMO S @»*H*T* d t it* 
5. 30 
[0 0 9 8] £-f, 08 (A) lc^t\fc5lc, 3-x> 

^tt©# 7 0 5 9#7X^># 1 7 3 7*?ZftifKft« 

^-ri?^7x&<i:©^7x*^fie-5S«5 0 0 i±\zm 

it s s U 3 >«t, I£->'J3>1S fc tigHfcgfc ->U3> 
K&£©ftftRft>5ftSTft!lBt5 0 0 2 £JBfi£-f-5. 0U 

^XYCVDftTS ili, NH,, N, 0*><E> 
ff«Sn**fl:aft>''j3>fl|5 002a£10~20 
0[mn] (»$L<tt5 0~1 0 0[nm]) JgfifcU I^EUC 
SiH 4 . N,0*»6ff«*ft*BMtafl:**fl:S/U3> 40 
K5 0 0 2 b£5 0-2 0 0 [run] (ffSL<ttlO0~ 
1 5 0 [nm]) ©JPSKifiJUgstr*. *HJ6fia]T«T«fe 
K5 0 0 2£2S«ig«t:LTjKLfcAt. ffilBlfinR©* 
lag* fctt 2 € £U»E $ ttfcfciB t L UT h & 

[0 0 9 9] Atf¥*#B5 0 0 3~5 0 0 6lt #S 
MStigfcW T£¥i?i#8l£ l/-1f-*§fifl:ft*4Hin©!» 

iI©£tt¥g,*Jl5 0 0 3~5 0 0 6©JP£«;2 5-8 
0[nm] (Jf$ L<«3 0~6 0[nm]) ©jf^TJg^-T 50 
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->U3>Sfett->'J3>y;i,-7-'5A (SiGe) 
[0 10 0] I/—! >f-£afi:i£TteAtt¥a#K£tt:a 
-if— ^YAG U— tf— . YVO,l/-tf-*fflV>5. 

t»S«£tt/W*»SHttft 3 0 [Hz] t u u— tf-X 
10 0-400 [mJ/W ] (ft^WlCtt 2 

0 0-3 0 0 [ml/cm' ])£T*. YAGU— tf- 

& 1 - 1 0 [kHz] £ U U— tF-X*;P=£-&g£ 3 0 
0-600 [mJ/cm* ] (f&MCtt 3 5 0 ~ 5 0 0 [mJ/c 
m'])tT4tfi^. -5-LTffil 0 0~1 0 0 0[/ii], 
fl*tf 4 0 0 [M*]T»ttK«*LfcU— if-ft£8« 
^BKftoTJRttU zomemvtls— tf-tt©«to£ 
to** £8 0~9 8[%]<tLTfT 

■5. 

[0101] JfcHT, ¥3I&JI 5003-5006 

5 0 0 7\tZfyX^CVDm^tzitxny^^m^\ 
Jf££4 0-1 5 0[iM]tLT->'j3>S$tf«MW!n? 

»j*-r*. *$mwv\t* 1 2 0[mB]©»s-cgsfkS{b 

->'j3>£tT'J&fi£-f-5. y-Hft«RttC©«fc5 

^^kgfb-> | j3>i»icfs^sns=b©TJS:<, te©-> 

7XVCVDSTTEOS (Tetraethyl Orthosilicat 
e) tO, tfcjg^U K«BE*4 0 [Pa]. S«Sg3 0 
0~4 0 0[t]iU MB (13. 5 6 [MHz]). « 
#&g0. 5-0. 8[W/cm']T;»«£-frT»fifc'r*;r 
t«»Hl**. C©i-5lCLTf^S!3n-5iElk->'J3>fig 
tt, -t©^4 0 0~5 0 0[1C]©S»7X-;HC<t0y- 

[0 10 2] ^E-LT. y-h#6igtK5 0 0 7±\Z?-h 

%mzwm?z>tz#><DW, i ©^«k 5 o o 8 tm 2 ©g 
mK5 0 0 9 tztef$.?z. ^i©»m 

K5 0 0 8$TaT5 0-1 0 0 [niD]©j?$ICjgJ5EL. 
^2©©««5 0 0 9 SWT 1 0 0-3 0 0[nm]©iP$ 

[0 10 3] Tall^/t-^ffiT, TaO^-yyh 
£A rTXA-v^r-SitlCtOJgEe-r-S,, C©ti^. 
ArlCiia©Xe^Kr5rJl0x.^i:. TaK©F^ge)S^ 
SSfaLTSi©fiJg|SE5±-rsCt75tttl*S. ifc. a 
ffl © T a Jg©ffitrt* « 2 0 [ u Q cm] S*T S 0 y- h « 
ffilCffifflT«>Cd:*<ffi*5*». ^ffi©Tam©fitrt*fi 

1 8 0[MQcn]8*T*t)y-h«ffifr-&lC»4^m# 
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[0 10 4] Wfit£»lfrr*«£K«. K 
(WF.) Zmm>®CVD&-t?Bl$.TZ>Z.th 

[/tQc>]£iiT»c-r«ct«*a*ixH. wfltti&Atte* io 

*<r*CfcT«JSa[*fl:ftH*Cd:*»a*4*«, w* 

9 9 9 9[X]OW^-yy h*JBK $ 
6 tCfi£«l$ £&fi <P*> 6 O^tttt© JB A*»fc l» <fc -5 fc+ 
£fi*l/rWgt*»«T*c:£t:J:D. £ta*9~2 0 

[0 1 0 5] ***«Ttt, £l©S«&5 0 0 

8STa. SS2©aSmK5 0 0 9£W£Lfc*<, 
S^tlf. Hfn^Ta, W, Ti, Mo. Al. Cu 20 

'J >^©?FiK^7c5g* K-tf>^Ufe^iKft->'J 3>JR 
te©a*£totf©-«Ta$Lir»fc©iLTtt. Sio 

1115 0 0 8&&it?>5')l< (TaN) TJMtU. £ 

2 ©^migi 5009 sw&T*a*^fcii\ a i omm 

ms 0 0 8^^k^>^;U (TaN) TJgfiEU S2© 

£ 5 o o 9 * a i trsfi*£*>tf . ig i ©gm£i 

5 0 0 8*^{b^>^;U (TaN) TJBfiKU |g2©j«i 30 

«K5 o o 9*cu£T*a*£fc-a-a**«f sn*. 

[0 10 6]^IC, Mct-STXi^ 5 o 1 0£Jg 

ffla^ff^. *^JS0MTttI CP (Inductively Couple 
d Plasia : KSMs^lfy^XV) X-y^y&fcfflV*. 
Xy^yffltfXlCCF, £C l,£g£U l[Pa]©JE 
#T:K;i^©«&l::5 0 0[W]©RF (13. 5 6[MH 
z]) ntlZ&ALTZfyXTrZtktfLLTfto. Slgffl! 

(HfiXf-y) ICfcl 0 0[W]©RF (13. 5 6 [MH 
z]) «©£&AU **ttfcftOiS^-f 7X«JE£B1 40 
DOTS. CF.tC \,&m£Ltz®'£\Z\twmRZtT a 

[0 1 0 7] ±tex>y5 1 >^#T«. McJ:* 

aunrs/'w 7x«eo»*c j: o a i ommmmsm, 
Miii5~4 5° t&a. y- MttMUfcassa 

■T::ifc<Xy^>y-r*fcac«, 10~2 0[X]8 
a©ty£TXu/?>yPfP B 1£*iltoSit£i:&^. WBtlC 
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{fc£{fc->'J:i>&#BfflLfciiHi2 0- 5 0[nm]Hgx 
•y^>y^n-5^i^S. £-5LT. fgl©x->^> 
?A9CJ:9ai0**a&&2C!>*aa*&*«ai 

oattoaaa 5oii~5oi6 (ib i ommm 5 0 

1 1 a~5 0 1 6 a<tm2©^mH5 0 1 1 b~5 0 1 
6b) ZBf&TZ. C©£#, y- MfiRR 5 0 0 7 K 
fcUTtt. SI 1 ©«M*©g«S 5 0 1 1 - 5 0 1 6 Tg 

totti&*mmt2 o~5 o[niB]a*xy^>ysnji< 

4ofci*i)«ill$Stl4. (08 (B) ) 
[0 10 8] -5-UT. JBl©K-tr>yffla*ff^nffl 

H-^tt©*fttt 1 x l 0' 5 ~ 5 x l o 

1 4 [atoms/cm ! ] t U 2J0j$aEE£ 6 0 ~ 1 0 0 [keV] t L 
Tfro. nS*#4-rST«tl7Cili:bTl smizM? 
*5c*. ASttlCttU> (P) £fcteflt£ (As) 
vi**». CITliU > (P) tflJUft. Iffldfi. ag« 
I5011~5015«< n ffl*ft4T*^»e«5c*C» 
mx^i&O. iEft^«CSBl©?Flfi«|fi*5 0 

1 7-5 0 2 5jWgfi£$n*. ai©*«»a«5 0 1 
7-5 02 5l:ttl x 1 0"~ 1 x l 0" [atoms/cm 1 ] 

(08 (B) ) 

[0 10 9] 08 (C) £wf-J:3l:. UvXh 

vx^wjfcSL&i^i. ^2©x-y^>yjas§-ff 
5. Xu/?>^XICCF 4 tC 1, iO, t£mK W 

asa&tticxy^y-r*. cos*. ^2©x->^> 
{fim\zx.r)&2<DjBvt<Dm*ms 026-5031 

(ai©»«B5 0 2 6 a~5 0 3 1 a tig 2 ©agmJI 
5 0 2 6 b~5 0 3 1 b) £^fi£T5. £©£#. y- 
h*fegt& 5 0 0 7 fc*5UTtt. 2 OIKOiU 5 0 

2 6-5 0 3 l-CW.t>tl1Z.^fB.mt2*>iZ2 0-5 0[n 

[0 110] Wi^TaiOCF.tC I.OB^l: 
«t^x-y^>ysf£:«. ftj«sn*55?*^*fctt-f* 
>«£/*«£«*©*«£*»&«*** c 
WtTa©7yfl:ttt<|[{k«©ai«E*itlW*t. W 
©7-y^T*SWF,^ffi«(Cil5<, -?-©<|fi©WC 
h. TaF,, TaC l.ttWaflET**. S£oT. C 
F,i:C l,©fl^*XTf4W«ai;Taa*k:Xy^> 

y^ns. l#>u c©g-&^fxicjga©o I $^i)o-r 

5 <h C F, t O, jJtfilS LTCOtFlw^O. F 7 

$fc«F-f^>*^«ic^^-r-5. *©ia«, y-yim 
©aaE3*»»v»wa©xy^>yaflE3jf»**-r*. - 

Ta«FdiJtALTfeffi*tWlCX-y^>yjigOli 

©t, o,zmtoTz>z.tTT aommmitsnz. 

Ta©Bfc«tt7y**tt*£Kl&Lfcl»;fcaaSfc:T 
affi©X-y?>yjiS«{£T-r5. fi£oT. WltTa 



( 
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©x v =f- > >/&BZ £ T a BU 0 t>* £ < C t *t njffi 

[0 111] -tLT, 09 (A) l^-r«k^t^2©K 
-tf>yfflS<£fr^. £©«£, ^10H-fcf>^«l31 

*#4-rsT*6fe7c^*H-tr>^r-i). in* 

«JE§7 0~1 2 OCkeVitU 1X10" [atoms/cm'] 
OH-X»TfT^, 13 8 (B) T-M,tt¥m&m\Z®f$.2 
tltz% 1 O^Mtlffi«<cDrt{MlCgffc^^ieEtl®«S-^5S 
T*. H-tf>^«. MS2©JEm©3$«B5 0 2 6-5 
0 3 0£*®fexilifr#T£^;^.it<Tffl^. Il© 
^mi5 0 26a~5030 a ©T<ll©&«l;:t>^fc£#J 

3©^$BtJ®^5 0 3 2~5 0 3 6#E>Ji£Stl3. £<D 

m3o*m%>mi&5 o 32-5 0 3 6izmm2titzv> 

(P) ©SStt, SlfflltI5 0 2 6 a~5 0 3 0 a 

^•5. 1 ©gm! 5 0 2 6 a~50 3 0 aC9r 

-/t-«tfia**W*JiK*«r»T. S§l©gm/15 0 
26a~5030 a©T~ /1-g|5©«ggS*^rtfi!llCI^* 

g£©i8«T<&*. 
[0 112] 09 (B) fcjRfiSfcJIlSOXy^y 

a&sfcfrs. iv?>mi:cHF,4«n, s«tt 

-f*>X*y>iftt (RIEffi) *ffl^Tfr5. 813© 
Xy?>yftaKJ:0. I10liI5O26a~5O 
3 1 a©x- rt-&£®ftmzXy?>>fLT> $1(0 
811ii?lfWti45®«WJn5. ?g3©X 
y^>^«iaiCj:oT, $ 3 9»«Oitl 5 0 3 7 - 

5 0 4 2 (mi ©g^lf 5 0 3 7 a~5 04 2 ai$2 
©glilf 5 037 b~ 5042 b) £JgfitT-5. C©t 

1I5 0 3 7~5042 T?g:bftfclr>®«te£ 6 \Z 2 0 
-5 0 [ndMXy?>?3*!t<ft?fcMfc9«JMK;g 

[0 113] i3ffli^>M:ioT, S&3©* 

*j»««5 0 3 2~5 0 3 6l:lSHTIt H 1 ©agttJf 
5037 a- 5041 a ta^-5^3 ©5F*E&®«5 0 
3 2 a~5 0 3 6 at, Sf§ 1 <D*1&®imt$.tm 3 ©*& 
ft««t©W©»2©^«#)««5 032b~5036 

[0 114] -tlxT, 09 (C) IC^-rjcolC. p^V 
*;pfflTFT*»lSr**tt¥*fWi5 0 0 4. 5 0 0 

6 lc«l ©««S! t «ffi©^«S!©m 4 OTffi« A4t 5 
0 4 3~5 0 5 4*^j&-r*. £3®JtM*®lMM5 0 
3 8 b, 5 0 4 1 b£*iffitt7Cf!ilC»T-5-?X?£LT 

nftWITFT^ng^iftiS 0 0 3. 
5 0 0 5:fc,fctfEg!g&5 0 4 2IJ1/-/X 5 2 0 



10) 2002-108285 

18 

0T-£®£fc&LT*5<. 5 0 4 3 - 5 0 5 

3?#5> (B, H.) $ffl^fc'f^->K-yftT}B^L. 

■e©v»i*n©«H««c*j^Tt)?Ftt«ijiS^2x i o ,c - 

2X10" [atoms/cm'] ifc* J; 5 
[0 115] W±^T©IST-E-n-?n©Stt^ft« 

©fg^©^s« 5037~504i ft?- vmmt LX 

te^TS. *fc. 5 0 4 2tt»«oy-^flH»«tL.T 
10 (METS. 

[0 116] U-^hVXi'5 2 0 0^ilti > w 

)|/7X-;|/ft (RTAffi ftjWJ*-Sdt**aJ3lE*. It 
7x-;pftT«**«flE*« l [pmlKT. «F* t < tt 
0. 1 [ppB]WT©S*»HfC+T4 0 0-7 0 0 

ra. Kmti\z\zb o o~6 o ora-efT^fc©-?* 
20 o . *5*E»«T?tt 5 o o ra t 4 mfioi&'&mz ff O . 

fc£U »3©Jfm©gSB5 0 3 7-5 0 4 2lCfflU 

flHHfc*fr'5;:&jWiJSU». 
[0 117] set, 3-1 0 0[%]©*?!i£-£tr#ffl 
a+T*. 3 0 0~4 5 0[t]Tl~12^lOiS!lI& 

H*»*T «I8T*4. 7K^{k©te©#g:i:U 

[0 118] *HT, 010 (A) lC^T«t5tC. SI 
©«|S]*gfM!S5 0 5 5 *»{fcSfl:->'J 3>««>6 1 0 0 
-2 0 0 [nm]©JiI£TJgfirr-5. *©±KWItfe»tt# 

i (omwitmm 5055, sg 2 onmiefiuR 5056. 

*J:^y-HftWR5 0 0 7lc*fLT3>^i7 
S-JgfiKb, (»SgEi^. fl^^^O) 5 0 5 7 

-5 0 6 2, 5 0 6 4^-r>i/MLtg, fflR 
40 Ei^5 0 6 2 iC^-T-SH^mS 5 0 6 3 

[0119] %i2<Dmmmm5 o 5 etuxii. 

■fSH. #U73H. 7^'JJk BCB K> 4 /->^P 

%z&m-rzcttfai*z>. mz, %2e>mm 

0 5 6tt¥ffirt:©jgci*&^#3£v>©T. 
50 u<tt2~4[ym]) t-rntf^u. 



( 11 

19 

[0 1 2 0] uy^V h*-^0»dctt. K7-fl7f 

#5017. 5 0 1 8. 5 0 2 1. 5 02 3&i;pl© 
5 0 4 3~5 0 5 4lC»f-53>^i7 F*- 
)V. E^5 0 4 2(CMT-5 3>^^h*-;U. 

[0 12 1] £H (SttGlt. flr4««$tr) 5 

0 5 7~5 0 6 2. 5 0 6 4tUT. T i 1 0 0[n 10 
m], T i £-&tf7;!/Sn£AJg£3 0 0[nm], Till 

5 o [ra]*xA»^si?iaMi/fc3iiaoaiii 

[0 12 2] **lt«Ttt. 5 0 6 3 t 

LT I TO&£ 1 1 0 [u]®E££JBj&U 
y £ff r> fc. HsSt«ffi 5 0 6 3 £fflRE« 5 0 6 2 

5. Ift-f 2 - 2 0 [« (Dlftifi 

(ZnO) £g#L&a9J*WR£ffl^T*>a^. Z.O) 20 

■*«S5 0 6 3#ELE?ti!>IM&&«. (010 
(A) ) 

[0 12 3] JfcC. 010 (B) t^Ti^lc. &lSi£ 
£tf«6*MS (44WMTOMflS3i3HD £5 0 0[nm]© 

j*si;:*ricU h*ES5 o 6 3ictfjfs-f£ftgt;:l8P 

5 0 6 5 £JE>f£-r3. ggngB5r^fiK-r-5IS. >7I<? Fx 

^tEgCfiHTSELEOSIJflstfWEfcWHtfc-aT 30 
[0 12 4] *C, EL15 0 6 6*«fctf[Sffi (Mg A 

gttS) 5 0 6 7*. n&m%mzm»T*ia.mmLt£ 
^TBttJMH's. ft*. ELisoeeoiwaso 

~ 2 0 0 [nil] (ftSWlCte 1 0 0 ~ 1 2 0 [nm]) , m® 
5 0 6 7©#£tel 8 0~3 0 0[nm] (AiiWlC«2 0 
0~2 5 0[nm]) ttnittH. 
[0 12 5] C©l8Tte, *filC»*"r*H*. 

ELJI&J:Zfl!lta&ft&r«. £U ELSfijgilS 40 

^rc#ft«»JK»l«l/ft<Tttft6ft«r>. ^CT** 

[0 12 6] EPtS. Sf#fil:»*T5i*£W*4T 
HfTVX^Sr-fe-;/ FU -E"©TX^$:ffl^T#fe%7t© 
ELE«aKttfc»j5M-*. &^T'. »fiK:»i6:-r*H 

C*filC»*Sr*H#£W|.*^TlB-rvx^*-fey F 50 
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L. *©vX££m>TWfi&ft©ELE£i§JR«l::j& 
fiTf-5. ft*. iliTH4Tft&47XJ6«^5J:3 
KEELT^SiJ*. HUvXj7Sttlri*fcLTti**>ft 

[0 12 7] ICTBRGBCjttJSLtSllOEL* 
©EL (»3tttOfi*JftJi: CCM) 

a*^t>-a-fc*sc. us <**gj««> casts &*u£ 

LT R G B iCttfS Lit E L St^fcMfcS^iSft £ Srffl l> 

[0 12 8] ft*. ELI5 0 6 6tLTIiM©ffl 
ftffl^SHttftH**. l v »C*mtl/Tlt CIME 
*tttfii:t«fMJIl>S«)WF*l/l>. MAfifiE 
3LSAE. E?Ltt%ff. fgftlfccfctftt^a-AlTftS 
4«M*ELJItrftH»^. 

[0 12 9] JfciC. HUy-hflUMIKy-hMiiJtH 

>©jSH) ±IC, ^^;i/VX^S:ffl^T|^ffi5 0 6 7£ 
mifctZ* ft*#3U60!lTtt|&ffi 5 0 6 7 tlTMgA 

g&ffl^fc#. *5!WttcnicE^snft^. iiso 

6 7 tLTiSO^aoTOSffl^TfcfiU. 
[0 13 0] SfbSSSKTftSnyi'^— >3 
>K 5068*300 [nm] ©J» £ CfcET*. y >^ 
->3>I5 0 6 SSEJBfcL-TiKCiT. ELI50 
6 6S*»**>6««r-5Jlt*fT*. ELjR^oma 

[0 13 1] C3LT@10 (B) lC^T<t^ft*je© 
ELEsSgE^SW*. ft*. ***«l:*WEL 

*ssE©ff»iei:*^Ttt, 08§©ffij5£*cku:ie 

©H8BLL. y-F*«*EELTl>*imT**Ta. 

«*EELT(r>*E«*WC**A 1 lC«t-pTy- hfi 

[0 13 2] t:^T. *^Jfifi»J©EL^gB«. IB 
HtSBfc'ttTft < B»>[H]8gBlC*)ftjiIftfltjg©T F T£E 
Bf*Ci:fc:J:D. ##fc*^«Ett*wU EflM*tt 
<bffl±L-3«. £fci£il{fcIglc*V>TN i 35©&Jg« 

ioT. y-xB4HUBEBBe>BMttK« l 0[mh 
z]eU:t:-rs;:fcj&«nJBT**. 

[0133] *r. a*»^aE**tsfti»j:5k:ji? 
m®®&m&Mf8.? z c mo s @k© n 9- * *)mr f 

TiLTIM. ft*. cnri>5BtHBtl/TH. 
lc*Jt-5yy?. ^«*B»lc*W« h7>x$7->E 

>y-hfti**^*n*. 

[0 13 4] #Hig0iJ©4§£\ nftWITFTCfi 
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lC^Ty-h«ffi*S&**-A-7y7LDD«8 

. v- vwmtmz&h-zf- hmmt 

fifc&fclrWi-7-fcy hLDDfi* (Lo FF fS*£) fc«fctf 

[0 13 5] CMOSIlSSOp^r^Jl'STFT 
tt. h*+U7ftAfcJ:**{fc#»£fiK:fc&&V» 

+ *;PfflTFT£ffl«lCLDD«*««tt, *v 

[0 13 6] *©fi. UkBRC^^T. 2-**Jm& 10 
*«*5R*|Silfc««*»«n*«k5ftCMOSE]B. IP 

V-Xlit H U-f >«fi©fitt4«A*i»*>*J:3 
&CMOS0BjW8^&ft*«£. CMOS@^M 
TSnft^fTFTH ?r*;M»fififi©Pf-!K 

ii*'l?SLK £©.fc'5&«i:LTtt. £IB&B»IC 

5. *&CftBRC£trvr. *7««««Afi<«i*.* 

^©fcscMOSHfijWB^&ftfcfi^-. cmos@ 

»6*)St*nft*JiaTFTa. L.,«*£#l,T 20 

h7>x5-v>3 >y- hat* 

[0 13 7] fcfc. gfilctifil 0 (B) ©tffiST^ 
tfLLtci, £ 6 Icft^ (CIS I SHBtt**!* 
<, llit#7©'>fcl^g7-f;PA (5 3*- h 7** 

A. «tt««fl:fiB7-r;i<Afi) ^jg7£tt©->-'J>7" 

tEL #F©«8tt**fi|±-r *. 
[0 13 8] /Xyir-y>ir'#©fflaiCJ:Oft« 
14£ii5«£>fcS. ff«±lCftft3tl&»?Xt2HK*&9l 

77 (7U*->7;P7'J>l-»*— *y h : FPC) &ft 
OttttTfifltLT^rtcT*. ;i©«fc5ftfflffitiJ3r5£tt 

[0139] ifc, *fififiT*-riSfc«*.tf, 

fifi©fls«C&Bfc7* hTX*a>RSfl**j:£j&«tH 
**. XS&fifiU §3iia 7 h ©<£$&# 40 

[0140] mmu) si i (a) \t*%w<Dmm 

#ft*Jfl^«EL*»fifi©±ifiHT**. 01 1 
(A) fcftHT. 4 0 1 Otegfc. 4 0 11 teHHigB. 

4 o 1 2 Ry-xflHHumiafi. 4 o i 3tiy-hm 
^fflnsiiiiHissTfeo. *-n-?n©Bftiei&t3B«4 o i 

4,401 6S1TFPC40 1 7KS9. fl-SB«3§^ 
[0 14 1] Z.<D£$, '>a< tfcia^gB, jfiKIJ 
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0. UWi^trftthtol) 7 0 0 0. 

fifitt (fi2©->-'J>7*#) 7 0 0 laWRItSnTl* 

[0 14 2] Sifc. 011 (B) tt*!WS0iJ©EL«7n 
SB©Wffi*jiT*0. ££4 0 10, TiSK4 0 2 1 
<D±lzmWl®&mTFT (IL, ::tlin? 1 t*Jl'S 
T F T t p f 1 V *)lsMT F T £ffl*£fctl-fc C MO S 0 
8§£0*LTV><5. ) 4 0 2 2&tfiiiitgBfflTFT4 0 
2 3 (fib. CCTttELfiftfflTFT«ttBI*UTt> 

5. ) wmtiistn:^*. itif.©TFTtt^»i©^jfi 

[0 14 3] BK)E8SfflTFT4 0 2 2, MiSiSBfflTF 
T4 0 2 3#SSl£U*:S. fiffitmTfc-SJf Hilfeigtei 
(¥fiffcfi) 4 0 2 6 <D±\zmm®m TFT4023© 

4 0 2 7 SfifififiiLTtt. >-7 

v&tmtzxtoitsm ( \ to tm-znz) 
mt< >i"5& twtitmm t wtsmzm 

£3. -tUT. H*«fi4 0 2 7S»dtLfc6. 

4 0 2 8£J&fi£b. HJgmS4 0 2 7±lC|IC]gB£^fiE 

[0 144] Jfclc. EL14 0 2 9 SfcRT-B. ELI 
40 2 9tt&»©EL*m GEJl&Al. iE?Lft&fi. 

*T«fi«iB*fc»4*fifi»trntfAt». £©«k5ft 

fij8*r*jWi&»©afifcjfl^ntf&ir». el 

ttWHttfi^JRttfft*^* (#'J7-«) 
**»IfiT»S. 

[0145] *mmmT'\*. F-^xtzm^xm 
■*fi£tt*©fttt«fi%OTrfi&ft%ji (asesejt 

1, »fif6?tfiS^»e563tfi) -h 
y-&7K#*imtts.Z. ^©ffitcfe. fiXfifi (CC 
M) t*5-7^;p^-tfi*^b«fc*a. Sfe^Tt 
iit*5-7-r^-*a**fc'e-fc*ic*»***«i»"r 

[0 14 6] ELI4 0 2 9*»l*Ufc&, *©±Kfi 
ffi4 0 3 0$Jgfi£-r^>. BS@4 0 3 0iEL«4 0 2 9 
©fffifc#«ET***K»»»»«aJI»LT*< 
fi*LV». 8£oT. ^fTELi4 0 2 9i:i5ffi4 0 

softfifijamrrajo*. els 4 0 2 9*^stt5?H^, 

T-J&fiSU *fifittU&«r»Tfi«4 0 3 0ft»*r4t 

-#5* (777^-7-;^^) oMi^ffli^c 
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[0147] ft**. *mmrt\m& 4 o 3 o t l,t. 

L i F (7y<t'JffA) mtA 1 (7;i^X9A) K 
©«H8iI£fflV>S. IM£ttKttELJf 4 0 2 9±ICjK 
SfftTl nmfP©L i F (7 yfc'J^A) M€r^ 
U -?-©±fC3 0 0nmJP©7;i/SX7A&£J&E£-f 
S. &fc©Blffi*m-e&SMgAgSg£ffl^T 
^-UT|iSffi4 0 3 0«4 0 3 1 T^£n-5SIi£ 
IC15V>TES4 0 1 6lC}£K£tt3o EH 4 0 1 6 ttgS 

g4 o 3 o\zmfe(»m&z^ztzfto>mmm&m?$> 

0, mm&'<-7.htt®4 0 3 2£;ffLTFPC4 0 1 10 

7 tci&i^ns. 

[0 14 8] 4 0 3 1 0 
3 0<tE*§!4 0 1 6<h^«m«JtC^-r-5^U6t^ RM 
m®m4 0 2 6Rtf*6&Bl4 0 2 8 h*-)\, 

z&tfttz&mi&Zo ctit,\mmnmm4 o 2 6® 

J ?>*&l£BS4 0 2 8©X>;/:f>^P$ (ELHffi*j£M©BgP 
S8©JB)£I5) iC^LTfctftfiH,*. «6^4 0 

2 8<£Xy5 1 >y-rS(SlC. JfP^igtSU 0 2 6£T- 
JSTXy^>^tTfc^^. C©lf£. Jf P B 1*ft^Bl4 0 20 

2 6 tmmm4 0 2 8^isii;i»i!i«i|sfT*n«« 

[0 14 9] C©«t5lCLT^$tl^ELIg^C0«® 
££oT. /^7M-X3>||60 0 3, 3fe«#6 0 0 

4. M-«6 0 0 0«$n5. 

[0 15 0] 3£lw. EL^SK*HtJ«toJCUT, * 
A*-#6 0 0 0 <i:£1£4 0 1 OOPpIKv-U >^«7 0 

o o mmizti, s ■=> tc ->- u > y*f 7 o o o ©fl-wc 

Htflttt (Sg2©->-'J>>/#) 7 0 0 l#ffi*B££*l 

5. 30 
[0 15 1] £©<»:#. u©3S««6 0 0 4li £A- 

«6ooo ttmmrztztbommmt u-rfcRR-ra. 

3t«#6 0 0 4iLTll PVC WUfrWD^ 
H) . x#*->KHI. ->'J3->iHB. PVB (#U£ 
x^t*^^;!/) SfcHEVA (X5 1 l^>t*x;P7-tr7— 
h) £fflV>*d£a<Tt?-5. £©**# 6 0 0 4©rtgB 

[0 15 2] Sfc. 3fe**J6 0 0 4©cpiCX^— »}— * 
^WSliXfc.fcV*. £©£#. X*-- 9— £BaO&£* 40 
*»Sfc*ttt*RRiU X^—if— BfclCRfittSfcfc 
-&Tt>J:<A, 

[0 15 3] X^- tJ— *Rttfc*£. Ayv^-va 
>K6 0 0 3ttX^~ y— ffi^^ftTSdii^Tt^). 
Sfe. /Vr>^-X3>K6 0 0 3 «h«SiJtC. 7,^— tf 
-BEfcRf&TSRRRfciffcRttTfcJ^. 

[0 15 4] #A-#6 0 OOtUTIt X?Z 

«. 7^SX7A&. FRP (Fibe 

rglass-Reinforced Plastic 
s) «. PVF (*Ubf=*7**9-f H) 7-f^A, 50 



V-f 7-7W.H/A, #'JXXxil'7'f^A$fc(J7i7 , J 
^-f^ASffl^-SCttf-e^S. 75:*3. ^«6 0 0 
4tUTPVBtEVAt«^4«t. Sttfm«)7)l' 

5 - 7A#-T P V F7^MW 7-7 -f JPAT 

[0 15 5] fib, EL*?*»6058**fll (JtOftW 
*|SJ) iCck-^Tli. *rt-#6 0 0 0tf*»3fcttS*T* 

[0 15 6] E&4 0 1 6(i->-'J>^«7 0 0 

0*J:t«B»4f 7 0 0 1 £g«4 0 1 0 £©Rffl$9-3 
TFPC4 0 1 7»:«StW»CSiKSn*. fcfc. 
«E^4 0 1 6 \Z-D^TmWLtztf. te©E«H4 0 1 4 
fe|5I^irUT->-'J>^«7 0 0 043<ktf£ittt7 0 0 
10HIoTFPC4Ol 7 fc««WKtttt3*l*. 

[0 15 7] ft*501 lT(t £*#6 0 0 4£RtfT 
*>6*A-#6 0 0 0£J$»U 3E«#6 0 0 4©{Mffi 

(8MB) *I5<t5l:->-U>^«7 0 0 0£l&Dtt 

«-ci»*a<. # a-m 6000 'j yym o o 

0*R0ttttTa>S. **H6 0 0 4*RttTt>A^. 

1K4 0 10, :*jA-#6 0 0 0Rtfv-U 

>y*t 7 o o 0T»R3nTv»*$Rfi:a 

SAD *LTMESSR*J«M*R (10- ! T 
orrHT) ICU *«*r©At>Tl»4*«lcaAP* 
RLT*»S. 2R©ft©«E*$R©+©«EEJ;D'b* 

[0 15 8] (RRR5) 01 1 (A) . (B) 

012 (A) . (B) tJUfrvrROTS. 01 l 

(a) . (b) tni;#*<!)>b©ttHi;«»ft»UTv» 

«©TRWtt#RT*. 

[0 15 9] 012 (A) «*£J60!I©EL«7KSR© 
±E0T*<3. 012 (A) £A-A'T^»rLfc»rE0 
SHI 2 (B) 

[0 16 0] 01 lCfoT, ELif0»IoT 
rt7X-y 3 >I6 0 0 3 STS:}gp£-r-5. 

[0 16 1] EL« : f*R-5«t5K:LT**tt 

6 0 0 4£!9:tt5. C©3t«tf 6 0 04(i. *A*-«6 

oo o*R»-r*fc®©tt»RtuT'bRR-r*. ?tm 

«6 0 0 4tLTIl PVC (*Ufr;^D7^ 
F) . x#*->»R. ^U3->RR. PVB (#'Jf 

x;u7^7;i/) SfciiEVA (x?u>fx;p7-fex- 

h) SfflD5ui*tf#5. d©3t««6 0 0 4©(*ggg 

[0 16 2] £tz> 5fe*M6 0 0 4©tplI7.^— tJ— $• 
^WS-S-Tfect^. d©«i:#. X"<— y— *B aO&£ 

[0 16 3] X^— y— SRWfe«^, A-y>^--> 3 
>K6 0 0 3ttA^— y— E*Rft-r*Ci*fC*«. 
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[0 16 4] *A-«6 0 0 0 tLTfi. 

«. 7;P5^^A«. Xf>l/Xfi, FRP (Fibe 
rglass-Reinforced Plastic 
s) «. PVF (#Ulf:yp7A'*?-f K> 

;P7-<;i/A«fflVi*Ctd«TS«. ft*. 3t««6 0 0 
4tLTPVB*EVA6fflV»4i^. SH-/zm©7;P 

[0 16 5] {IU ELS^SOSBJt^lSil OfcOttl* 
#1*1) lC«fcoTli. */t-#6 o o oa*S3ttts*rr* 

[0 1 6 6] ^IC. £#&6 0 0 4£JBV>T;fr/1-#6 
0 0 0£&#Lfc&. £g#6 0 0 4©fflB (8MB) 
*B!'5J:'5»C7U-A»6 0 0 1 71/- 
A«6 0 0 1 ttv-'J >:7*# (S5*»fcUT«!&r*) 
6 0 0 2K,fcoTtt*Sn*. COiS, ->-'J>y# 
6 0 0 2 tLTIl 3t«fl:tt»JSSrffl^50*W*U^ 20 

V». ft*. *s-V>{f#6 0 0 2teT*£*7c«7K5H>& 

U >^«6 0 0 2©rt$lcS^PJ£&linLT&oT*>& 

[0 16 7] E$4 0 1 6«->-'J >y#6 0 0 

2 iS1S4 0 1 0tO»I-3TFPC4 0 1 7 lC« 
SltfJlC&iKStlS. ft*. ;CTttEi4 0 1 6lCO(,> 
TRUiLfttf, fficDE^4 0 1 4 t>H«CUT->-'J > 
y#6 0 0 20T^IoTFPC4 0 1 7 30 

[0 16 8] &«H1 2TB. &9tft6 0 0 4£«ttT 
6 0 OO^SfU 5fr»#6 0 0 4©ffli|B 
(8MB) SrSoi^lC7U-A*t6 0 0 1 £^0tttt 
Tt»**<. *n-«6 0 0 0R^7l^-A#6 0 0 1« 
»DttttT*»6. **tt6 0 0 4*RttTt»AVi. C© 
SS4 0 10. */f-#6 0 0 0RI/7U-A« 

6001 T»«KsnTv»5$»frai;*^*$tottAP 

*Rtt«. *LTWK£»£Jt3»#S8 (10-Torr 
EiT) ICL, 3W#OAoTH4*«l:ftAPS8LT 40 
£$©*1-©§UE££R§i©'P©SUE<fc9fci«K L 

[0 16 9] (*JSfi»J6) ELSiNIBi:j3it«Mfi 
©SSKIMB&KffilBifiSHl 3^*1". 01 3K*V» 
T. S«4 5 0 l±lC^tt ^nfcX-f 7f>^ffiTFT 
4 5 0 2ttlia©73ft^ffl^T^fi£$nfcn5 1 ^^S 
TFT«ffll>5. *Hifi0iJT-«. 2tJ©y-h*S3 9 

7*;py- httii-fr-s c t-vmnmz-z>oT f t*»8 



u h u 7>y- M»ar*-wi«±©y- h*a£#o 

t>TMSntpft^HTFT*I^TtiM 

[0 17 0] $7c. E LKSjfflT FT 4 5 0 3 IJiiSl© 
M^ffl^TM^tltnft^HTFTSfflt,^. 
ELB»fflTFTCy-htg3 7 ttEgjl 3 6 ir =k^ 
T. >y?>>fmTFT 4 5 0 2 © K U-f >SE«I3 5 

[0 17 1] ELKSlfflTFTttEL^Sifitlsmat 

n. Sftlcfc y h * 'J 7 IC £ * &<t©Jt Efctt 

*««tr>JlH t T l b**. *<Dtztb. ELWTFT4 5 

lcmftS±?KLDD@^£Rtt5#5i!9!©#§iitt&J6 

[0172] **JS^JT«ELffiSjfflTFT4 5 

0 3$. iooy-h8ffi3 7**r*^>^;i'y-h 

*jBT?H*bTV»«*«. SSOTF T fcOtWC^ft tffc 
VJPT-y-MBJfitLTfcJilH. *6C, }g&©TFT 

[0 17 3] *&. *HliSCSJT*«. hy7*y-hi©T 
fcfltfcftK 

[0174] y-x£«4 oiraBftgs (H*% 

[0 17 5] X<7f>^fflTFT4 5 0 2, ELM 
fflTFT4 5 0 3©±C»J»l/tv->^— >g >BI4 1 

JgfiKStt-S. ¥fiifcflt4 2£J8lr>TTFTICfc*»g£ 
¥«ftT5Cti4#1H:IST*5. SfclCfcrtStlSE 

tt¥fiBlc^fiKL 5 5 «fc 5 £H*«S£jg&?«jim¥ 

[0 17 6] 4 3ttKSt£©S^3»«I&Tft*iIi 
(£©«£EL T*0. ELISSiffl 
TFT4 50 3OHH 3 3 t8attlC»ttSn- 
ft. ■*««4 3iLTtt7^3=9A**«. 

mztz \m& &mtz z&mKu mmm * & ti *n s ©« 

[0 17 7] |g«R (»SL<«^Jg) TJgfiic^ 

nfc/t>?4 4a, 4 4blCJ:0»ri6*nfc» (K^IC 
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Tt4-H*La»HSl,Tlr>fclr»*«. R (*) . G [0 18 4] Sfc**IS«fUrtt, 6&ffi4 7 ©±lc£ 6IC 

(&) . B (itf) ©#fifc»l6:Lfc583tli*ffO»WT i2/t7-/^-> 3 >l4 8^T^. ^2/t 7 -> 

tt. #'J/157x-U>fnU> (PPV) #'J£ tZZtT'&K) . ^r«EL«»0*fl:C«t*^l:*Kf<" 

-)V*)VtVJ-)\, (PVK) #ij7;M-l/>»ft£ *«EL#»*»6©ttXfXS»A5ai*tOS 

*«£tf6n*. #*0M*l*-3. CtilCJ:0EL**8«Ofll«tt3& t KJ& 

[0 178] ft*. PPVJMTlELiWJtUTtti* 6ft*. 

&3!© 0UAt4 fH. Shenk.H. Becker, O.Ge [0 18 5] et±©«t5lC*»M©K»»*fe$ffl^-SE 

lsen,E.Kluge,W.Kreuder,and H.Spreitzer, "Polymers 10 L*^gB«. 0 1 3©<fc5ft$ii©B^6ft£B^ 

forLight Emitting Diodes" .Euro Display, Proceeding ffiSWU *7«aEte©+$H;:fl3;tr>X'f <;/?->yfflTF 

s, 1999,p.33-37j 1 0 - 9 2 5 7 6*&WcE T4. *y U 7ttAlC5lV»ELBftfflTFTi* 

«anfcj:5*tt»*ffl^ntfA^. se-^t. *«rMmtt**u at?. affftB^ 

[0 17 9] JWtt9ft«3tJifcLTtt. *fifc«3tr* «S#^llfcEL*jR8II*q»&n*. 

*3ttJit:tt5'7/#'J7irU>lfz:U>, »fiK*3t [0 18 6] **HS«Ttt. ££0116 K« 

?*%1tm\Z\t$V7x.-V>ld=.\s>. #ftfc*5tr l/fcM«t*HT. EL*?4 5 0 5©«IJBftK(E* 

*;p7x=U>*ffll>ntfAV>. KJ¥(43 0~1 5 On ft*, m 3©*li6£llfc*jftttEL**0«fl-iEL 

m (5fSL<IJ4 0~10 0nm) ittltfSl>, B»fflTFT^fP*SOT. -?-©<ifi©IBiP]tt#J|&-r-5 

[0 1 8 0] fiU £t±OW4»JtJItUTffll»4C:t 20 Z.ttTZ. 

OT*^-5W«ELTO©-^JTS-5T. [0 18 7] @14l;*UT. ELIBfflTFT4 5 0 

A/f ^gfifCffi^fc-e-TELJl (fgttfttf-tWfc*© 

*^U7©&Si£rTfc>-e--5£#©JI) £J&jfcT*U4£ [0 18 8] *flli&0iJT-{4. BiSi«& (R&&) 50tL 

[0 18 1] «Atf. **lfi«Ttt#U-7-3R#*H6« fcS»£®fc^4rcfc*i»«R£/fl^-5. #JH. Rft-f 

«fta*«0*«»»*«^Silt>b^IIBT**. en [0 1 8 9] ^LT. j&SWBlTft-5A*>7 5 1 a. 5 1 

60**EL4W^*»W*Hia»Ott»*ffl^*ri: 30 bjWBj££n;fc&. fett&ffiCJ: Otf'J bf-;U#;UAV 

-^Tft-Sfgftl 5 2 *t»j«S*1*. *®±K:«# U 9 

[0 182] *H««TJ4363ttJi4 5©±lCPEDOT A7tf^7th$-h (a c a c Kt*8B$tl*) T 

(#Uft7i» JtlJPAn i (#'J7z:'J» T ft^ft^&AJfSS. 7^5X^^-51115 4 

ft3IE?iaA»4 6SrKWfc««fl|jfiOELlt LTH jWBfifcSn*. C©i§£\ 5 4 7 ^->3> 

*. *UT, IE?U£A«4 6®±fctta9»M|gtTfc* Mi IxTfcaABT*. CUTELif 4 7 O 

M4 7#Ri*&ns. *Hi6fBj©«£. 5!3tS4 5T sns. 

££3nfc%tiLtif«£A*-3 7 (TFTO»J*Sflfc [0 19 0] £#iig0ij©*£. 8ft! 5 2TfS£Lfcft 

S«4 5 0 1 &tt£ttO£A£flM»t>T) MltSnS*: tt. £BT»3n«J:3lCTFTtf»j£3tt&Stt4 5 

r\tm{t-o^^Atmitxxt(Dit^m^mt-(>i> 40 [01 91] (hjs^js) v-*ammi 

*Mt©tt^«3fcJl*£?L&A**»J*lxfc»T»J**-« [0 19 2] H6IC. V-^ft#ISBftlHl8S©iaK0S: 

fca&, ?Tieftll0fi«T*«T** , bO3j«»*t^. jST. ->7h^vA^8 8 0 1. (A) (8 8 0 

[0 18 3] il4 7STMSnfe^TELtf 4 2) . (B) (8 8 0 3) . fii®\ZnkT& *> KM 

5 0 5«%Jt5. 4*. CIW5ELJIHF4 5 0 5 «SnTl»-6. **1IS«TJ4. lttO^y^ (A) (8 

(4. B$«g flgS) 4 3. M14 5. jE7LaA«4 8 0 2) tlflO^yf 1 (B) (8 8 0 3) 7&t, 4*© 

6Sr;iBS4 7T^sn«, Biiim&4 3(4BSil©E y-Afi^«S_a~S_dlC^UTI/>-S. Sfc** 

5^B&^#°Jf£<hft-5. 50 fcjfcu. 
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[0 19 3] i/D^ff^CLK. CLK<D&m<K& 

mrnufa® k> #Aft^ s l / r tt-t-n-^tiHt* LfcE 

gjW^i^ hl^v^:*8 8 0 1 KA?j£*l*. Ssfc^W 

UfcE*W»S5y? (A) (8 8 0 2) l:AA£ft-5. 
7'yfS^S_LAT, S_LAT©fitt*«£CLfcfl| 
# S _L A T b te^tl^tl® IC * LfcEfc* 4 
(B) (8 8 0 3) 

[0 194] ■>7hl'^8 8 0 1*^OfiWA* 10 

an*t, 4^«"j$nfexv ! ^Ji'«^vD«ko, 

(A) (8 8 0 2) tt4-3©«5*RIWM;:*S. 
<t^S_LATR!/S_LATblC«tO. xv^-Mt*! 
VD*5?y (B) (8 8 0 3) #fiM*U V-X«* 
^S_a~S_d(Cffi^jT-5. 

[0 19 5] 4#iiJ£nfcfc:x:*{f*t£ 
ffllA. 4*©v-x«#«c»*T*«*£Hii*i;:-!J-> 

[0 19 6] 77f (A) (8 8 0 2) ©»UV»*ljEC 
■SX^T, y-x««s_ai:»«t*57f (A) 

(8 8 0 2) ©-a58 8 0 4*«Ct-3TWWr*. 9 
7? (A) (8 8 0 2) (D— $8 8 0 4tt2^©*D-y 

[0 19 7] 7 7? (A) (8 8 0 2) ©— g&8 8 0 4 
©±@0£0 7 K^-r. 83 1a. 8 3 1bl^n-f 
tl> 7 7? (A) (8 8 0 2) CD-SE8 8 0 4*i#-T^> 
^>A-:S'©l:3£^|&T£TFT©i£ttjlT;&9. 8 
3 6«gK>A*-^©l-3£J&fi£T£TFT©&j§©y 30 
-hmST*-5o Sfc8 3 2 a, 8 3 2 b te^n-ftl. 
7 7f (A) (8 8 0 2) ©-g&8 8 0 4**#T*t>-5 
l^O-f > A-^ ^ T F TCffittlTS D . 8 
3 7 a. 8 3 7 btefi§tt/f8 3 2 a. 8 3 2 b±lC^n 

7 a. 8 3 7 bH*aWC«tt$nTV»*. 

[0 19 8] 8 3 3 a. 8 3 3 bte^tven. 77? 

(A) (8 8 0 2) ©—SB 8 8 0 4 7 n y ? F 

^>A*-*©l^£^firf£TFT©fiH4BT-<&£. ft 
tt!8 3 3 a±Ktty-Mt«8 3 8 a. 8 3 8 baWR 40 

tt»8 3 3 b±lC«y-hfltffi8 3 8 b. 8 3 9jWKtt 

[0 19 9] 8 3 4 a. 8 3 4 b li^n-fn. 7 7? 
(A) (8 8 0 2) ©-g&8 8 0 4#*Tf3t>-3 lO© 

S. gtt«8 3 4 a±lCl±y-h«g8 3 9. 8 4 0*« 

ffittI8 3 4 b±lCtiy-hmS8 4 0. 8 4 ia<»tt 

e-nxfco. y^y-hsijit^oTu*. so 
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[0 2 0 0] (Hffifisj9) *HSS«SJT-ti. *^aj©SS) 
*ft*ffl^*EL*jSiSB*ff«Lfc«l:-pt»THl 5 

(a) . (b) zm^Trnwrz. mi 5 (a) «. e 
L*?«D»j«*nfc7i'^-f 7*v h yzx&mz&i,* 

S. jft«T5«anfc6 8 0 1 ttV-Zffl*IW6illl». 
6 8 0 2 tty- hm^^ffilfllHlK. 6 8 0 3 ttH*«T 
»S. 68 0 4te7JA*-*f. 6 8 0 5 ISSt 1 

;M*. 6 8 o 6Wjg2 ->-;m*t<&o. gn->-;M*6 

8 0 5TH£tt£rtfflfl©rtA , -# < h7i7x-<:7vHJ£' 
X»tR£®IBHCtt*tt»6 8 0 7 (015 (B) #SD 

[0 2 0 1] &£. 6 8 0 8«V-7.ft^«8^i(j|51^6 
8 0 1. y-hm#«K«l[HlK6 8 0 2&tfH*ffi6 8 
0 3tcAA3ft3«^£fcgT5fc#©}£^E*rr;& 

7>J>MJ— *yh> 6 8 0 9 *»S Oy 

[0 2 0 2] 015 (A) SrA-A' "C^^rb 

fcWffiCffiSfSWffiHSBl 5 (B) ICjkT. fcfc. 
015 (A) . (B) Tttn-©«ttlCM-©»^*ffl 

[0 2 0 3] 01 5 (B) (C^-r<t9lC. S«6 8 0 0 
±KBH*n6 8 0 3. y-X<BTO«I08s6 8 0 1« 
fi£$nT430. OiiKflS6 8 0 3»EL9R?(C0lEn««iK 
£«Wffl-r£fc&©TFT6 8 5 1 (WT. ELffildfflT 

FTtt^) ar;-toFu-f >«*c«ftflgt»ttsn 

fcBS«S6 8 5 2*fc£tI«R©B*CJ:B»l«3n 
■B. *HiS^JT«ELffil!ifflTFT6 8 5 ISpft* 
JUfflTFTtT*. y-XflHHUMB6 8 0 

lttnftWITFT68 5 3tpft*;HTFT 
6 8 5 4 t*«a«lCffl*^t)-a-ifcCMOSlHl!S*ffl^ 

[0 2 0 4] SBig«ii^ttS©TlC7J7-7WJ^ 
(R) 6 8 5 5. 7J7-7^;U7 (G) 6 8 5 6Rtf# 
?-?<<)V* (B) (0^-a-f) St^LT^S. ICT 
?J9-7^7 (R) ittjfcfiftStttH'rS*?--?* 
;L-7T&9. *7-7-c;i/^ (G) fi&fe7t£8ltiJTS 

737-7^7. 7j7-7-<;i/7 (B) fiW£7t£»ffl 

(R) 6 8 5 5tt#fi583fc©H*fc. # 7-7 ;i/7 
(G) 6 8 5 6«^fe^7t©li^lC. *7-7-f;P7 

(B) ttWfiaftoHjfcfcKttsn*. 
[0205] z.tit><DX7-74 )i*$:mnzm£o&> 

w car t ic<t o *fio*a*iai±s-fr* z.t& 
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Tt>[sHrc-&£. 

[0 2 0 6] 'ft&Otiy-y 4 )V**m^ttum 

jgTtJE L BwBB©#tt*» SB A L-fc*naifo&tE L 

©ftL^Ae.&l^olC&.S,, ID'S. fl-SB** £>©:*;££ 
a<*JBT*4. 

[0 2 0 7] fcfe. *5-7-r;W£Ktt*«i6ttflE* 10 

fc*t&. *B«WTtt, «AtfEL3lH t *»6»b3t*fi 

g©<£T£ffl< J: C 
[0 2 0 8] *C. 8 5 2 te&9!3imi8lT-® 

jfcsn. el LTairra. Baa 

16 8 5 2©^SlCtt*feigdK6 8 5 7*«JBJSSn. S £> 
fcfSfefcBttf *5»fcB6 8 5 8. SefcSHtTSSHfc 20 
16 8 5 9*«»SS*1S. ft*. HSL-fcuaWBT* 

[0 2 0 9] ft*. EL*m£LT***m*:ttTfc< 
<«^£AJI. B7B2IB. IQFLMBB. iETLSAl^ 
[0 2 10] Sfgftjf ©±lrtiEL5fH 1 ©^g6 30 

8 6 o*ta3ttt*5rr**«aiT ! bt>T»rtsn*. c 

©&ffi6 8 6 Oli^TailiifilC&ilT-i&O. &BSBB6 
8 0 8SiiLTFPC6 8 0 9 lca««fc»«3nT 

[0 2 11] ^11. mi v-;W6 8 0 5Jf-fX^> 

-#6 8 0 4ftte0^to#*. *UT. 7?5V7"-?h 
'J*X£«6 8 0 0. #A-*t6 8 0 4RtfSl 
«68 0 5THSnfc««rtfc*«#6 8 0 7^S 
AftKct0;fc«TS. 40 

[0 2 12] **«|«Ttt*«W6 8 0 7tC^© 

ftBtt«J??6 8 6 1 t LTm&V) ^A^^iDLTfc 

BmitfBStfTaBW+fclJA-rSJIifc 
TS£. BjfcSnTl^ftH***-*— " tJ-O^tt 

[0213] ^tc. 3t*#6 8 0 7 %%9ymm*izft\t 
inBiciOBfcs-e-fcB, n->-;W6 8 o sizmA 

2tlfzffla& mtn-G-f) £g<\ I1-/-JW6 8 0 



i^iS^6 8 0 8RI/FPC6 8 0 9 SBBtttftttaiJ 
•5. £61::. S51 ->-;M*6 8 0 5©gMSBRtfFPC 
6 8 0 9 ©-$£&? J; 9 2 ->-;W 6 8 0 6^1 
tt*. JB 2 iy-Mi 6 8 0 6(ill ->-;M* 6 8 0 5 i 

[0 2 14] 6l±Oi7&^Sffl^TELi^« 
#6 8 0 7\Z%\-?Z>Z.t\Z&t), ELB^tttB^S 
^IdBBrtSJIttfTt. #«a»S*$i"*B»B©*r 
B*m©Bfl:S«fttRa»SAT* H i£B&<*C 
fT*. ffioT. BStt©»HELB5SBfi*fPBT*£ 

[0215] (bbb i o ) *^»«th:. gjgfl 9 \z 

»at#ffli*7-7*;P*©EBSJ*fc&-&fc«G©« 
IC^T^T. KHCttBl 6*fflV»*jJ». 
II4H15 (B) tH«T*-5©T«H«»K:«rUV»«F 

[0 2 16] lii5ig&6 9 0 lttELB^KSEtlSBB* 
«B-r*fc»©TFT6 9 0 2 (E*T. EL&KifflTF 
T<fc^3) aWE-©KK>ffl«C*SlWlc»ttStlfc 
■BBB6 9 0 3S£Stf«ft©H*lC«fciJ»jS3ns 

[0 2 17] **660S-?ttH5flB6 9 0 1 CttELIl 
fflTFT6 9 0 2tLTnft^HTFTi!i5ffll^n 
TV>-5. ELB»fflTFT6 9 0 2©KK >IC 

ttB*«S6 9 0 3*»*«BlC«ttSn. H0BBBB 
6 9 0 3 li«jfcttS#-ra»«RT*J*StlT*»*. * 

^lifi^JTttiasmse 9 0 3«sELif©ist&5. 

[0 2 18] Bfel;:5tttrs$S3fcB6 8 5 8. £ 

fe(c^7ti-4^i6 8 5 9©±c»4#iB*t*atta 

9JBBB6 9 0 4#»JiEan*. COB9JBBB6 9 0 

4»iEL* ; ?©RS£&S. 
[0 2 19] S 6(1. *HI«Ttt*?-7^*^ 
(R) 6 9 0 5, #5-7<f;i/* (G) 6 9 0 6SM 

7-7>f )V9 (B) (H*#r) 3S»*;t-*f6 8 0 4fc 

J&jSStlTH-Sj&fcftBri***. *3llig0iJ©EL^© 

-*f«ciRi3&»5fc©. 01 6©«iii:-rn«^-©3t©« 

SSIC* 7-7 4 )15>*WLW.?Z> Z. tifi-C&*. 
[0 2 2 0] **ffifi»J©J;5lC*5-7^;U^ (R) 6 
9 0 5, (G) 6 9 0 6Rtf#7-7w 

JU^ (B) (Hw-a-f) S*/t-*t6 8 0 4lC^lt-5 

[0 2 2 1] (HifififlJl 1) *fBW©B«l*ffi*ffl^-5 
EL*SSBIC*3HT. E LJR^WriE LffllwfflU 

sn*«»«. w«EL«^iiis«^n-r. «g«8EL« 

#«(cBftBE*»»t»fcJ&. *©J:5j4BIM>£EK:BA 
■5 4BBE»tt*Wr4TFT*Bl»ft»tn«*6&V». 



()8) #182002-108285 
33 34 

[0 2 2 2] Sfctt. immzt<&\zV!ton&<Dl&\i*m tf **^50«S»2 l 0 2l:lH5Cti«Tt4. 

«EL*matnasnntf. *»WfcBBf sctnir [0232] 01 8 (o \tmw&omm 

O/hf^xyK) co-SB 0&Jt<8l) 

[0 2 2 3] (B&Ml 2) *£91©BB;tt£&fflfr>* 0, ##2 3 0 1. B*fr-7>2 3 0 2. BgB£A 

ELB*BBIC*V»T. ELB£UTffl^*#«**tt > H 2 3 0 3. *5<tn*2 3 0 4. 3fc**2 3 0 5, 

ffi»^*#***T»-3Tt)#'jV-* # «7kS82 3 0 6«££tr. *»9!©B»#tt*flJlr»4E 

BBKTfcoTfcAH. «#***«B»ttA 1 g L«^8W4MnkDftita«!}««ftB<D««a2 3 0 

, (MJ7.-8-*/ U7-f h-7;U5n>?A) , TP 6 tCffl^S d <t#T€r-5. 
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